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Abstract 
 
Background 
The ‘Five Year Forward View’ (NHS England) calls for a radical upgrade in public health 
provision. Inequalities in maternal health may perpetuate general patterns of health 
inequalities across generations; therefore equitable access to GP provision during maternity is 
important. This paper explores variation in GP consultation rates for disadvantaged mothers. 
 
Method 
Data from the Born in Bradford cohort (around 12,000 women), combined with GP records 
and GP practice variables, were modelled to predict GP consultation rates, before and after 
adjusting for individual health and GP provision. 
 
Results 
Observed GP consultation rates are higher for women in materially deprived neighbourhoods 
and Pakistani women. However these groups were found to consult less often after controlling 
for individual health. This difference, around one appointment per year, is ‘explained’ by the 
nature of GP provision. Women in practices with a low GP to patient ratio had around 9 fewer 
consultations over the six year period compared to women in practices with the highest ratio.  
 
Conclusions 
Equitable access to GP services, particularly for women during the maternal period, is 
essential for tackling deep-rooted health inequalities.  Future GP funding should take account 
of neighbourhood material deprivation to focus resources on areas of the greatest need. 
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Introduction 
 
The ‘Five Year Forward View’ for the NHS in England calls for a radical upgrade in public health 
provision. Equitable access to GP services will be crucial if the key objectives of reducing 
preventative illness and tackling health inequalities are to be met.
1-3
 There are a number of 
challenges. Demand for GP services has increased in the last decade,
4, 5 
while the proportion of 
NHS funding allocated to general practice has fallen.
6
 One particular area of concern is in 
maternal health inequality,
7-10
 and the ways in which this may reinforce general patterns of 
inequality, which have proved to be remarkably persistent.
11-14
 So tackling maternal health 
inequality may be important for making a sustainable long term difference to entrenched 
inequalities in the wider population.
15
 While maternity care is currently under review,
1
 GP's 
are usually the first health care professional that women go to when they discover they are 
pregnant and remain important throughout subsequent years.
16, 17
  
 
It is known that GP consultation rates are relatively high for economically disadvantaged and 
ethnic minority groups, reflecting poorer health,
18-21
 and higher levels of maternal 
morbidity.
22, 23
 Women from ethnic minorities and lower socio-economic groups may also be 
less able to access health care as early as required,
8
 due to a deficit of GP provision in the 
most materially deprived neighbourhoods.
24-26 
 As a result they may be accessing fewer 
preventative services and consulting GP’s at later stages of illness.
27, 28
  
 
The government has suggested that, as part of the promised ‘new deal’, GP funding would for 
the first time take account of neighbourhood material deprivation.
29
 However there is still 
uncertainty, and on-going debate about whether the GP deficit actually exists.
30-32
 With 
decisions currently being made about the future role and funding of primary care and 
maternity services there is a need for a clear understanding of current use of GP services by 
women in the years around giving birth in relation to inequalities in individual health and 
service provision.  
 
The aim of this paper is to explore variation in GP consultation rates for women in the years 
around childbirth and to address three specific questions. First, are GP consultation rates 
higher for women in more materially deprived neighbourhoods and, if so, is this due to higher 
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rates amongst economically disadvantaged and ethnic minority women living in these 
neighbourhoods? Secondly, do economically disadvantaged and ethnic minority women, or all 
women in materially deprived neighbourhoods, have higher or lower consultation rates after 
controlling for differences in individual health? Lastly, to what extent can variation in 
consultation rates be explained by differences in GP practices, particularly the level of GP 
provision? 
 
 
Method  
 
This study uses data from the Born in Bradford birth cohort, 12,450 women recruited at 28 
weeks of pregnancy, who gave birth at the Bradford Royal Infirmary between 2007 to 2011.
33 
 
Bradford may be considered a suitable focus for this research, being a large multi-ethnic city 
with high levels of economic disadvantage and neighbourhood material deprivation.
34
 In 2015 
the UK Health Secretary identified Bradford as having one of the worst shortages of family 
doctors in England.
35
  
 
Cohort members gave their consent to access GP records via SystmOne, which currently has 
complete coverage of all GP practices in Bradford. In total 12,286 women, 98.7% of the 
cohort, were matched by NHS number, surname and date of birth. The outcome variable for 
this study was the number of general practice consultations recorded for each woman for the 
period one year before giving birth to, on average, five years after birth. When more than one 
consultation was recorded on a single day this was treated as a single consultation to avoid 
double counting. Rates are expressed as consultations per person year, the denominator 
being years registered with a GP practice during the study period. Cohort baseline records 
were used to identify ethnicity, and derive a measure economic disadvantage, equivalent to 
women in low income households or in receipt of means tested benefits.
36
 Standardised 
counts of unique, and repeat, prescriptions taken from GP records were used as an indicator 
of individual health over the study period, based on previous research suggesting this is a 
useful proxy for ill health.
37 
The Charlson score for individuals was also calculated from GP 
records using Read codes.
38
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Data for Bradford GP practices; IMD (2010 Index of Multiple Deprivation), under 65 standard 
mortality ratio, number of GP's per thousand patients and the practice list size were obtained 
from the Health and Social Care Information Centre.
39
 Figure 1 shows the relationship 
between IMD and the number of GP's per thousand patients and between IMD and the under 
65 standard mortality ratio for all GP practices in England, with Bradford GP practices 
identified by CCG. Bradford City practices, where most of the sample are registered, are 
amongst the most materially deprived neighbourhoods of England. While there is no 
relationship between IMD and the number of GP's per thousand patients for England as a 
whole, in Bradford City most GP practices have relatively low levels of GP provision. The 
median number of GP's per thousand patients is 0.52 in Bradford City CCG compared to 0.63 
in the rest of England. Figure 1 also shows a strong correlation between IMD and the under 65 
standardised mortality ratio.  
 
 
Figure 1 about here 
 
The time around childbirth is associated with relatively high levels of residential mobility
40, 41
 
and almost four in ten women changed GP practice at least once in the study period. 
Therefore standardised GP scores, weighted by the proportion of time in each practice were 
calculated for individuals. Standardised mortality ratios were not used in the analysis due to 
multicollinearity with GP practice IMD. Average residential IMD score over the study period 
for individuals was calculated in the same way. Finally a number of covariates, potentially 
related to variation in GP consultations and ill health, were derived from GP and cohort 
records. These were; age, previous parity, subsequent pregnancies in the period, smoking 
status, BMI, country of birth and the number of GP practices registered with, and different 
neighbourhoods lived in, during the period. A profile of the cohort is shown in table 1. 
Economically disadvantaged and ethnic minority women were more likely to live in materially 
deprived neighbourhoods, have a higher number of GP appointments and receive more 
prescriptions. In particular Pakistani women were more likely to be registered with GP 
practices in materially deprived neighbourhoods, with higher mortality rates and fewer GP’s 
per thousand patients.  
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Table 1 about here. 
 
Negative binomial regression models were employed
42
 using Stata 13
43
 to estimate 
consultation rates for different groups, based on neighbourhood material deprivation, 
economic disadvantage and ethnicity; first separately and then after adjustment for 
covariates. Next, measures of individual ill health and GP practice level measures were 
introduced to predict adjusted estimates. Average marginal effects were calculated to aid the 
substantive interpretation of effect sizes.
44
 
 
 
Results 
 
Table 2 presents estimated coefficients from the models and predicted consultation rates for 
certain groups are shown in figure 2.  
 
Table 2 about here 
 
Figure 2 about here 
 
It is useful to consider the difference between GP consultation rates that are observed and GP 
consultation rates that are estimated after adjusting for individual ill health and GP practice 
variables. Model 1 estimates GP consultation rates for economically disadvantaged women, 
women in materially deprived neighbourhoods and different ethnic groups separately; model 
2 estimates rates when these variables, and covariates, are considered together. So model 1 
and 2 can be thought of in terms of what is actually observed. In contrast, model 3, which 
adds measures of individual health, predicts adjusted consultation rates that would be 
observed if all women had the same levels of health. Model 4 adds GP practice measures and 
predicts adjusted consultation rates that would be observed if all women had the same levels 
of health and used GP practices with equivalent levels of provision. It is the difference 
between these observed and adjusted rates that will inform the substantive interpretation of 
results, first in relation to neighbourhood material deprivation and economic disadvantage, 
and then in relation to ethnicity. 
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Both neighbourhood material deprivation and economic disadvantage, when considered 
separately in model 1, show a significant association with variation in GP consultation rates; 
with higher rates for women in materially deprived neighbourhoods and for women who are 
economically disadvantaged. Figure 2 illustrates that those in neighbourhoods with high 
material deprivation (a score of 1 standard deviation above the mean IMD score) are 
predicted to have an average of 6.40 consultations per year (95% CI: 6.27 - 6.52), compared to 
6.03 (5.92 – 6.14) for those in neighbourhoods with low material deprivation (a score of 1 
standard deviation below the mean IMD score). Economically disadvantaged women were 
predicted to have an average of 6.76 (6.64 – 6.88) consultations per year, compared with 5.46 
(5.35 – 5.57) for women not economically disadvantaged. Model 2 considers these measures 
in a single multivariate model, along with covariates as discussed in the methods section and 
detailed in Table 2. Neighbourhood material deprivation becomes non-significant while higher 
consultation rates are still predicted for economically disadvantaged women. 
 
Model 3 adds measures of individual health. There is no longer a significant association 
between individual economic disadvantage and consultation rates, suggesting that the 
observed higher consultation rates for economically disadvantaged women are as a result of 
this group having poorer health. In model 3 neighbourhood material deprivation once again 
becomes significant, but now predicted consultation rates are lower in more materially 
deprived neighbourhoods; 6.10 per year (6.00 - 6.20), compared to 6.43 (6.32 - 6.54) for 
women with the same levels of ill health in neighbourhoods with low levels of material 
deprivation. Finally in model 4, after GP practice level variables are added, the difference in GP 
consultation rates between individuals in neighbourhoods that have high material deprivation 
are no longer significantly different from those in neighbourhoods with low levels of material 
deprivation. This suggests there may be a potential under use of GP services in materially 
deprived neighbourhoods which can be explained by the number of GP’s per 1000 patients 
and the level of material deprivation where the GP practice is situated.  
 
When ethnicity is considered in isolation in model 1, and together with other variables in 
model 2, Pakistani women are predicted to have 6.96 consultations per year (6.82 – 7.10), 
compared to 5.78 (5.66 – 5.90) for White British women, this being independent of socio-
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economic status and neighbourhood material deprivation. However in model 3 Pakistani 
women are predicted to have lower consultation rates 6.09 (5.98 - 6.20) than White British 
women 6.62 (6.47 – 6.77) with the same level of ill health. In model 4 when GP practice 
measures were introduced, the differences in the predicted consultation rate between White 
British and Pakistani women reduces and becomes non-significant. This suggests that much of 
the difference identified in model 3, a potential relative under use of GP services for Pakistani 
women compared to White British women with the same levels of ill health, can be explained 
by variation in available GP provision. The observed consultation rates for women in the 
‘Other’ ethnic group are high in model 1 and 2, and in model 4, after controlling for individual 
health and GP practice variables they remain so. As noted this group contains a range of 
different ethnicities, including more recently arrived groups and so there may be less 
engagement with GP’s for groups that are less established. 
 
In model 4 the largest substantive effects on the number of predicted consultations are 
individual health, as measured by the proxy of prescription counts, and measures related to 
the GP practice. Taking almost the full range of GP variable measures, from two standard 
deviations below to two standard deviations above the mean, consultation rates range from 
5.46 (5.32 – 5.60) a year for women in practices with the lowest GP to patient ratio, to 7.14 
(6.96 – 7.33) for women in practices with the highest. There is a difference of about one 
consultation a year across the range of IMD values. Taking the most extreme situations, 
women registered with GP practices that are in the most deprived neighbourhoods, with the 
lowest GP to patient ratio are predicted to have 5.61 (5.25- 5.98) consultations a year, 
compared to 7.93 (7.47 – 8.39) for women with the same level of ill health registered with GP 
practices that are in the least deprived neighbourhoods, with the highest GP to patient ratio. 
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Discussion 
 
Main findings of this study  
 
This paper set out to investigate variation in GP consultation rates for women in the years 
around childbirth and answer three specific questions. In relation to the first, it was found 
that, due to poorer levels of ill health, economically disadvantaged women consult GP’s more 
frequently, leading to high observed consultation rates in materially deprived 
neighbourhoods. This is useful to know, but perhaps not so surprising. More novel insights 
were gained when considering the second and third questions. After controlling for individual 
ill health it was found that women in materially deprived neighbourhoods had lower 
consultation rates than women with the same level of economic disadvantage and ill health 
who are not in materially deprived neighbourhoods. Also, after controlling for individual 
health, Pakistani women who had high observed consultation rates, independent of economic 
disadvantage or neighbourhood material deprivation, were found to consult less than White 
British women with the same level of ill health. This suggests a potential relative under use of 
GP services for all women in materially deprived neighbourhoods, and independently, for 
Pakistani women. 
 
The answer to the third question, whether variation in GP consultation rates could be 
explained by differences between GP practices, was largely yes, and this is an important 
finding. After introducing GP practice measures it was found that there was now no significant 
difference in consultation rates for women in materially deprived neighbourhoods. So the 
relative underuse of GP services in these neighbourhoods can be explained by the nature of 
GP provision. The relative under use of GP services by Pakistani women, when compared to 
White British women with the same levels of ill health, was seen to be independent of 
economic disadvantage of neighbourhood material deprivation. However, as shown in table 1, 
Pakistani women were, on average, registered with GP practices that were in more deprived 
neighbourhoods with fewer GP’s per thousand patients. Controlling for these differences in GP 
provision also explained the relative under use of GP services for Pakistani women.  
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Limitations of this study. 
 
One limitation may appear to be that differences in predicted consultation rates are relatively 
small. However, rates are presented per mother per year and the study period of interest 
covers one year before giving birth to five years after, so it is useful to consider the cumulative 
effect over this period. A difference of one or two appointment a year can amount to a 
substantive difference over the maternal period.  
 
The use of prescription counts as a measure of underlying ill health was assumed to be valid 
based on previous research,
28
 but it would have been better to have been able to employ 
direct objective measures. Also, the final model did not explain all the variation in consultation 
rates by ethnicity, therefore it may be that further measures, related to health seeking 
behaviours for different groups, would have been useful to have access to and consider. 
 
 
What is already known on this topic? 
 
Observed GP consultation rates are known to be high for economically disadvantaged and 
ethnic minority groups, reflecting higher levels of ill health.
11-14
 In particular, women from 
economically disadvantaged and ethnic minority groups are known to have higher levels of 
maternal morbidity.
27, 28
 What is less clear is whether consultation rates for women with 
higher levels of ill health are high enough, or whether these groups go to GP’s less often than 
other women with the same levels of ill health. It has been suggested that women in 
materially deprived neighbourhoods report being least able to see health care workers quickly 
when needed,
21
 and that there is a deficit of GP provision in the most materially deprived 
neighbourhoods.
15- 17
 However, in general, there is a lack of knowledge about how aspects of 
inverse care may operate in practice,
33
 and there are on-going debates about whether such a 
deficit in GP provision exists at all.
30 - 32 
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What this study adds 
 
By utilising measures of individual health and GP provision this study is able to identify that 
women in materially deprived neighbourhoods access GP services less often than women with 
the same level of ill health in neighbourhoods that are not materially deprived. And further, to 
suggest that these differences are in turn explained by the GP to patient ratio and level of 
material deprivation of GP practices that women are registered with. This study also adds to 
existing knowledge of differences in GP consultation rates by ethnicity. High observed rates 
for Pakistani women obscure the fact that they are actually consulting GP’s less often than 
White British women with the same level of ill health. Pakistani mothers are registered with 
GP practices with, on average, poorer levels of provision, and the relative underuse of GP 
services by Pakistani women is also largely explained by these inequalities in GP provision. 
 
Results suggest the inverse care law still exits in multi-ethnic urban England. That despite high 
observed consultation rates in materially deprived neighbourhoods there is still a need for 
more provision in these areas if public health objectives are to be met. The results reinforce 
calls for change in the funding of GP services to take account of neighbourhood material 
deprivation.   
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Table 1: Profile of cohort sample Economic Disadvantaged Ethnicity 
 
No Yes White British Pakistani Other 
Sub-Group n=4,154 n=6,175 n=4,121 n=4,615 n=1,627 
 
    
   Not Economically disadvantaged  (4,154)     49.1% 28.7% 50.6% 
Economically disadvantaged  (6,175)     50.9% 71.3% 49.4% 
 
    
   White British 48.6% 33.9% 
   Pakistani 31.8% 53.2% 
   Other* 19.6% 12.9% 
   
 
    
   Average GP appointments per year 5.6 6.9 5.9 7.1 5.4 
Average number of prescriptions per year 2.6 3.3 2.6 3.5 2.8 
 
    
   Average IMD of GP Practice 36.0 42.1 33.2 44.9 40.9 
Average under 65 SMR of GP Practice 135.1 148.6 128.5 155.3 145.8 
Average GP's per 1,000 patients in GP Practice 0.75 0.71 0.79 0.67 0.73 
Average list size of GP Practice 8,298 7,450 9,231 6,733 7,151 
 
    
   IMD 2010: Most deprived national quintile 1 (6,847) 50.3% 77.1% 51.1% 79.4% 67.7% 
IMD 2010: quintile 2 23.6% 14.4% 21.7% 14.3% 20.0% 
IMD 2010: quintile 3 17.3% 6.9% 17.7% 5.6% 9.8% 
IMD 2010: quintile 4 5.4% 1.2% 6.0% 0.5% 1.5% 
IMD 2010: Leastdeprived national quintile 5  (3,479) 3.5% 0.4% 3.4% 0.2% 1.0% 
       
   DOB: 1990's onward  (496) 1.6% 7.0% 9.0% 1.3% 4.0% 
DOB: 1980's  (5,747) 52.1% 58.0% 54.6% 57.4% 52.9% 
DOB: 1970's  (3,773) 43.0% 32.2% 33.2% 38.3% 40.0% 
DOB before 1970's  (313) 3.3% 2.8% 3.2% 2.9% 3.1% 
* The ‘Other’ ethnic group contains all ethnicities apart from White British and Pakistani. The largest groups are Indian, Bangladeshi and White Other. It is therefore a heterogeneous group.  
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Table 2: Estimates from regression models  
 
 
Model 1: Univariate 
Observed 
 
Model 2: Multivariate 
Observed *a 
 
Model 3: Multivariate 
Adjusted for Individual 
Heath *a 
Model 4: Multivariate 
Adjusted for Individual 
Heath and GP Practice *a 
  b SE p b SE p b SE p b SE p 
Constant *b 
  
1.193 0.043 0.000 1.444 0.032 0.000 1.413 0.031 0.000 
Neighbourhood IMD score    
(standardised) *c 0.030 0.007 0.000 -0.011 0.008 0.160 -0.027 0.006 0.000 -0.009 0.006 0.151 
Economic disadvantage (reference: not 
disadvantaged) 0.213 0.014 0.000 0.137 0.016 0.000 0.002 0.012 0.852 0.011 0.012 0.337 
Ethnicity (reference: White British) 0.000 . . 0.000 . . 0.000 . . 0.000 . . 
Ethnicity: Pakistani 0.186 0.015 0.000 0.199 0.021 0.000 -0.083 0.015 0.000 -0.028 0.016 0.080 
Ethnicity: Other -0.081 0.020 0.000 -0.042 0.024 0.084 -0.096 0.018 0.000 -0.061 0.018 0.001 
Adjusted prescription count 
(standardised) 
      
0.489 0.006 0.000 0.489 0.006 0.000 
Repeat prescription count (standardised) 
      
0.047 0.005 0.000 0.046 0.005 0.000 
Score at least 1 on Charlson Index 
(reference: no score) 
      
0.033 0.014 0.017 0.030 0.014 0.027 
IMD of GP practice (standardised) *c                   -0.033 0.007 0.000 
GP's per 1000 patients in GP practice 
(standardised) *c                   0.067 0.006 0.000 
List size of GP practice (standardised) *c                   0.013 0.006 0.025 
Interaction: IMD of GP practice & GP's per 
1000 patients                    -0.010 0.005 0.081 
*a Models 2, 3 and 4 contain covariates: date of birth, Country of birth, previous parity, subsequent pregnancies in the study period, number of GP practices registered at in the study period, 
smoking and BMI.  
*b Constant terms for univariate models: weighted IMD score (1.809), economic disadvantage (1.677), ethnicity (1.733). 
*c Neighbourhood IMD and GP Practice scores are averaged for individuals who lived in more than one LSOA and more than one GP practice in the study period 
Estimates obtained by negative binomial regression, exposure is years registered with a GP practice. Log alpha of all models is significantly greater than 1, for model 4 this is 1.639 (p < 0.001), 
indicating that the negative binomial distribution fits the data better than a Poisson distribution. 
Page 18 of 20
http://jpubhealth.oupjournals.org
Manuscript Submitted to Journal of Public Health
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
  
 
 
GP practice measures by CCG  
Figure 1 about here  
705x352mm (72 x 72 DPI)  
 
 
Page 19 of 20
http://jpubhealth.oupjournals.org
Manuscript Submitted to Journal of Public Health
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
  
 
 
Predicted GP consultation rates: Model 1 to 4  
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